Strain-dependent increases in retinal inflammatory proteins and photoreceptor FGF-2 expression in streptozotocin-induced diabetic rats.
Inflammation is thought to play a role in disease progression and vision loss in diabetic retinopathy (DR). However, the level of inflammation and the role of cytokines and growth factors in the early stages of this disease are poorly understood. Streptozotocin (STZ)-induced hyperglycemia in rats is widely used as a model of diabetic retinopathy, and therefore this model was used to better define the inflammatory response and the impact of the genetic background. The expression of a panel of 57 inflammatory proteins and growth factors in the retina of three rat strains was compared by using a highly sensitive flow cytometry-based assay. Hyperglycemia was induced in Brown Norway (BN), Long-Evans (LE), and Sprague-Dawley (SD) rats, and protein expression in the retina was measured 4 weeks and 3 months later. The data revealed a subtle, but reproducible, inflammatory response in the retina of SD, but not in those of BN or LE, rats. Upregulation of fibroblast growth factor (FGF)-2 in the photoreceptor nuclear layer coincided with the inflammatory response in SD rats and may constitute a neuroprotective mechanism. Reduced expression of genes involved in the phototransduction pathway indicates altered photoreceptor function. Taken together, these data show that inflammatory changes in the diabetic rat retina are highly strain dependent, and SD rats exhibit low-level inflammation similar to that observed in diabetic patients. Therefore, SD rats may be a good model for the study of early inflammatory changes in human diabetic retinopathy.